CD49f-positive cell population efficiently enriches colon cancer-initiating cells.
Cancer stem cells (CSCs) also known as cancer-initiating cells (CICs) show high tumorigenic activity and high chemo- and radiation resistance. It is, therefore, important to identify CSCs reliably to develop novel curative cancer treatments. In this study, we re-evaluated CSC markers of colorectal cancer for their cellular differentiation and tumorigenic activity, with the aim to identify reliable CSC markers. The rates of change in CD44, CD133, CD166, CD24, CD49f and CXCR4 expression during sodium butyrate (NaBT)-induced cell differentiation were assessed in HT29 and Caco2 colon cancer cell lines. Expression levels of target markers were assessed in clinical CRC samples. Tumorigenic activity was assessed on isolated cell fractions identified by multicolor flow cytometric analysis. In the cell differentiation assay, the average percent change was higher in CD44 (-98.2%) and CD49f (-74.4%) compared to CD133 (-17.9%) and CD166 (-49.4%). Expression of CD24 and CXCR4 appeared random in HT29 and Caco2. Expression of CD44, CD49f, CD133 and CD166 was confirmed in all four clinical CRC samples. Limiting dilution assay of CD44- and CD133-expressing cells revealed that only the CD133⁺CD44⁺ population possessed tumorigenic activity. Tumorigenesis was not affected by CD166 expression. Highly tumorigenic cells could be enriched in samples with higher CD49f expression; CD49f⁺ cells showed high tumorigenesis, whereas CD133⁺ and CD44⁺ cells that were negative for CD49f exhibited no tumorigenic activity. Multicolor analysis revealed that CD49f⁺ cells localized in CD44⁺ and CD133⁺ cell fractions. These findings demonstrated that CD49f is an important marker for identifying colorectal CSCs and suggest that the CD49f⁺ cell fraction may be the best candidate for colorectal CSCs.